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httpIntroduction: Iliac avulsion is a potentially catastrophic complication of endovascular procedures, which requires
immediate recognition and repair. This study describes an innovative approach to manage this serious
complication.
Report: An 81-year-old male presenting with a 113-mm infra-renal abdominal aortic aneurysm and bilateral
iliofemoral atherosclerosis, including a complete left-sided occlusion, was referred for urgent endovascular
aneurysm repair. Repair was approached using an aorto-uniliac endograft deployed through a right iliofemoral
bypass conduit. The procedure was complicated by complete avulsion of the common iliac artery close to its
origin. Haemostatic control was achieved by deploying an endo-balloon initially over the femoral wire, which was
subsequently exchanged with an occlusion balloon from a brachial access point. A bridging iliac limb endograft
was deployed across the defect and anchored to the native common iliac artery proximally and distally by
interrupted sutures. The remainder of the procedure was completed as planned.
Discussion: This case highlights a successful endovascular strategy to control a potentially lethal haemorrhage.
 2015 The Authors. Published by Elsevier Ltd on behalf of European Society for Vascular Surgery. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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This is a report of a case in which an endovascular aneu-
rysm repair (EVAR) of a large abdominal aortic aneurysm
(AAA) was complicated by intraoperative avulsion of a
common iliac artery, with retraction of the distal end and
life-threatening haemorrhage. The avulsion was successfully
repaired by endovascular means, allowing for successful
completion of the EVAR.REPORT
An 81-year-old gentleman was referred to the study unit
with an asymptomatic 113-mm infra-renal AAA. A
computed tomography demonstrated a 19-mm neck and
extensive bilateral ilio-femoral atherosclerotic disease,
including occlusion of the left iliac and of both common
femoral arteries (Fig. 1). The aneurysm was considered
suitable for EVAR using an aorto-uniliac stent graft deployed
via a right common iliac to common femoral artery bypass.
Intraoperatively, a Rutherford-Morrison incision was used
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://dx.doi.org/10.1016/j.ejvssr.2015.10.005found to be calciﬁed and contained stenosing atheroscle-
rosis requiring endarterectomy. A 10-mm Dacron graft was
sutured to the CIA and tunnelled in the retroperitoneal
plane to be anastomosed end-to-side to the common
femoral artery, which also required endarterectomy to
allow outﬂow to the profunda femoris and superﬁcial
femoral arteries.
Endovascular access into the aorta was then achieved via
the right ilio-femoral graft and an Endurant (Medtronic,
Minneapolis, MN, USA) aorto-uniliac endograft was
deployed within the aneurysm neck, with an uncomplicated
retrieval of the delivery system. During placement of the
extension limb the common iliac artery detached from the
aortic bifurcation resulting in acute hypovolaemia. Hae-
mostasis was achieved by rapid exchange of the iliac
extension limb over the indwelling Lunderquist extra stiff
guidewire (Cook Medical, Bloomington, IN, USA) with a
Reliant balloon (Medtronic), which was used as an endo-
balloon within the endograft body. Twelve-French endo-
vascular access into the proximal right brachial artery was
established using ultrasound guidance and a second Reliant
balloon positioned to achieve proximal endo-balloon con-
trol, allowing retrieval of the distal occlusion balloon while
retaining position of the stiff guidewire that maintained
femoral access to the aorta across the iliac defect (Fig. 2A).
The avulsion was then bridged using an Endurant iliac limb
extension piece, deployed into the endograft proximally and
avulsed common iliac artery distally, forming an
Figure 1. Computed tomography of aortic aneurysm in sagittal (A) and axial (B) sections. (C) Three-dimensional reconstruction of computed
tomographic images demonstrates the abdominal aortic aneurysm and right common iliac calciﬁcation and left common iliac occlusion.
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Morrison incision. With the occlusion balloon still inﬂated,
the bridging endograft was tacked proximally and distally to
the native artery with 5/0 polypropylene sutures (Ethicon,
NJ, USA) to prevent stent-artery dehiscence (Fig. 3).
Following proximal endo-balloon release, the EVAR was
ﬁnished as planned. Completion angiography showed
exclusion of the AAA, satisfactory ﬂow and no extravasation
(Fig. 2B). The patient made an uneventful recovery and wasFigure 2. Intra-operative angiographic images. (A) To halt life-threatenin
femoral access site (*). Because of complete occlusion of the contralate
the infra-renal aorta through an alternative right brachial port (**). The
the vascular defect with an iliac extension limb. (B) Completion ang
through the iliac conduit.discharged 7 days post operatively. Pre-discharge Duplex
ultrasound conﬁrmed exclusion of the AAA and satisfactory
appearance of the endograft.DISCUSSION
Iliac artery avulsion during EVAR is a rare but potentially
catastrophic complication. Recognised risk factors for iliac
rupture include large calibre delivery sheath, narrow accessg haemorrhage, a distal endo-balloon was introduced through the
ral ilio-femoral system, a proximal endo-balloon was deployed into
distal balloon could then be safely deﬂated to allow for bridging of
iography demonstrating aneurysm isolation and satisfactory ﬂow
Figure 3. Photograph of the iliac extension limb that was used to
bridge the defect between the remaining 2 cm of the origin of the
left common iliac artery (white asterisks) and the distal segment of
the artery (black asterisks). Tacking of the graft proximally and
distally with sutures was performed to prevent dehiscence or
displacement.
34 A.-C. Pinho-Gomes et al.vessel, tortuosity, and arterial calciﬁcation.1 Technological
advances have made available increasingly lower proﬁle
delivery devices with advantageous features, such as hy-
drophilic coating, which facilitate vascular access in unfav-
ourable circumstances.2 This allied with better imaging
quality for preoperative planning and surgical experience
resulted not only in a decrease in the frequency of iliac
avulsion but also in better management and hence clinical
outcomes.3 Nevertheless, careful evaluation of access ves-
sels is an essential step of pre-operative planning of EVAR
and ancillary techniques, such as pre-dilatation or iliac
conduits, should be considered whenever difﬁcult access is
anticipated.4
There are a limited number of techniques described to
manage common iliac artery avulsion.5,6 Obon-Dent et al.
report two cases of external iliac- and common iliac artery
avulsion complicating large-bore sheath removal during
transcatheter aortic valve replacement.5 A hybrid repair
technique was used, consisting of deployment of a Viabahn
stent graft (W.L. Gore & Associates, Newark, DE, USA) over
the super-stiff wire in the ipsilateral side, leaving about 50%
of the stent graft inside the 22-Fr sheath on purpose. A
balloon was then inserted from the ipsilateral side at the
proximal edge of the stent graft and inﬂated to 10 atmo-
spheres. Using the balloon as an anchor, the sheath was
pulled farther back, almost to the distal edge of the stent
graft. Afterwards, another Viabahn stent graft was placed to
overlap with the previous one and about 50% of the stent
graft was left inside the sheath. Again, with the help of the
anchoring balloon, the sheath was completely pulled out,
and the stent graft was exteriorized and clamped. The
balloon was deﬂated and a Hemashield graft was sewn to
the Viabahn and femoral artery in an end-to-end fashion.Only one similar previous report has been found of a
hybrid technique that was used to repair a complete iliac
artery avulsion following fenestrated EVAR.6 On withdrawal
of the delivery device, a segment of vessel was seen
wrapped around it emerging from the entry site. A right-
sided laparotomy revealed full-thickness avulsion of the
common iliac artery bifurcation extending into the proximal
external iliac artery. The delivery device was kept in as it
bridged the large defect between the proximal common
iliac artery and the common femoral artery with no over-
lying vascular tissue. A polytetraﬂuroethylene graft was
used as a bypass from the common iliac artery to the
common femoral artery, followed by ligation of the com-
mon iliac artery, internal iliac artery, external iliac artery,
and then complete withdrawal of the delivery device. Both
studies conﬁrmed satisfactory seal and ﬂow with intra-
operative angiography and reported good post-operative
outcomes.
In the case presented here, despite detailed pre-
operative assessment and anticipation of challenging ac-
cess, iliac avulsion still occurred that required prompt action
to control a life-threatening haemorrhage. Rapid insertion
of an endo-balloon over the iliofemoral access guidewire
achieved haemodynamic stability and subsequent insertion
of a second occlusion balloon through a proximal port then
allowed securing aortic control while regaining iliofemoral
access. Contralateral femoral access could not be gained
because of the complete arterial occlusion. This case thus
highlights the utility of brachial access as an alternative to
allow proximal aortic occlusion with an endo-balloon,
obviating the need to lose balloon control to allow deﬁni-
tive repair, and the importance of retaining stiff guidewire
position to perform endovascular rescue. In this case, the
endobridge was secured to the native artery with tacking
sutures as retroperitoneal access already had been estab-
lished for the iliofemoral conduit. However, stable endo-
bridge ﬁxation also may be achieved by ensuring proximal
and distal extension into native artery.
Iliac artery avulsion is an uncommon complication of
endovascular procedures requiring large sheath passage,
but carries signiﬁcant mortality risk. This study presents a
novel endovascular method for approaching this complica-
tion, which allows rapid haemorrhage control and deﬁnitive
endovascular rescue utilising existing access.CONFLICT OF INTEREST
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